LITTORAL METOC FACTORS AND IMPACT ON EXPEDITIONARY WARFARE

TERRAIN-FORCED THUNDERSTORM: Moist
oceanic air blown against coastal topography is
heated, forced to rise, and then forms
thunderstorms; generally occur in afternoon; cause
wind shear, heavy rain, hail, and high winds.

ONSHORE WIND: Afternoon occurrence; 8-14
knots; extends 5-10 n. mi. offshore to 20-50 n. mi.
onshore; higher sea states; coastal hills can lift
moist sea air generating clouds.

TERRAIN: Modifies weather by maintaining
cold/heat much longer than over water; channels
run-off and snow melt, resulting in small areas of
increased accumulation; loose ground sediment can
reduce visibility.

Danger to airborne operations; can mask ground
maneuvers, targets, and BDA; increases trafficability
problems; degrades communications and mobility.

SOLAR/LUNAR ILLUMINATION: Varies with earth
rotation, lunar cycle, cloud cover, and weather.

Radar sea clutter increases; periscope and mina
detection difficult; increases breaker heights in surf
zone; inland targets may be obscured and strike
BDA limited.

Greater chance of frostbite and heat stress
casualties than at sea; trafficability directly related
to precipitation, run-off, melt, ground cover, and
temperature; wind may cause decreased visibility.

TERRAIN FORCED WIND: Terrain forces a wind
direction change from numerical model forecasts;
causes low-level turbulence from wind shear
batween wind above terrain and wind between
terrain.

LAND-FAST ICE: Consolidated sea ice attached to
the coast; typically extends offshore to 2-25 meter
depth with extreme extents (100-200 km) observed
in vicinity of offshore islands; will cover constricted
channels and bays regardless of depth; ridges of
1-3 meters may occur; max thickness of 2-3 meters;
salinity modification.

Affects night vision goggles and visibility.

OFFSHORE WIND: Nighttime occurrence; 4-6 knots;
- extends 2-4 n. mi. offshore; can carry land smoke,
5. fog, and dust offshore, which reduces atmospheric
: visibility; can form evaporative radar duct.

Air drops, parachute/glider/helicopter operations,
and low-level TACAIR operations become more
difficult and dangerous.

Extreme navigational hazard; coastal ports often
inaccessible without icebreaker support; formidable
obstacle to amphibious craft, swimmers and
torpedo; impairs submarine operations due to
decreased depths; increased ambient noise in
vicinity of land and open ocean; impacts shallow-
water sound velocity profile.

COASTAL CURRENTS: Caused by wind, tides, and
sea surface slope; speeds can exceed four knots;
recent landfill can modify currents from those
depicted on older charts.

Reduced visibility can mask coastal surface or SOF
operations; potential dust-related aircraft engine
problems at-sea; increases radar horizon for low-
sited radars; sea-skimming missiles become difficult
to detect at sea by ship radars above the duct.

WAVE REFRACTION: Bathymetric features and
coastal headlands and bays focus/defocus wave

energy approaching shore.

Directly affects coastal navigation (especially when
there are no visual landmarks), EOD operations,
drifting mines, sonobuoy pattern integrity, and
search and rescue.

TRASH: Amounts and variety of man-made trash
(e.g., metallic scrap) increase as one nears shore,
especially near ports and coastal shipping routes.

SURF ZONE: Area of breaking waves near shore;
deep-water wave height and beach profile determine
breaking wave height and type; longshore current Can determine preferred landing zones for warfare
present; sediment and bubbles throughout water and amphibious operations. A . o .
column. : E . - N : . Increases false targets for active mine-hunting and

3 ot ' — ASW sonars; degrades shallow water torpedo
performance.

Amphibious force vulnerable to breaking wave
anargy and current action; accurate surf index
calculation required to ensure safe operations;
decreased water clarity for optical mine-hunting
systems.

INTERTIDAL ZONE: Exposed beach area between

LONGSHORE CURRENT: Caused by differential
breaking of waves inside surf zone; can approach
two knots in speed.

RIP CURRENT: Seaward flow of water through the
surf zone.

Navigation of amphibious craft and swimmer
navigation can be affectad, especially at night with
no visual references; strong current shear can
cause amphibious craft to turn and broach.

BEACH PROFILE: Sand profiles change seasonally
and often after storm passage; barred beaches with
rip currents are common; determines breaker type,
surf, and intertidal zone width.

Accurate, recent beach profile surveys are critical
to safe amphibious operations; equipment-laden
troops can drown in deep trough inshore of bar;

profile and deep water wave height determine
modified surf index, which specifies individual
amphibious craft safety.

VARIABLE BOTTOM COMPOSITION & DISTRIBUTION:
Littoral areas can have extreme variability in bottom
composition (e.g., mud, rock, sand, shell) and
distribution (multiple types within a few miles of each
other) resulting in variable acoustic loss; requires
charts from oceanographic survey to identify;
magnetic anomalies in earth's crust can be closer to
water surface, causing higher magnetic background
noise; shallow water can cause ducting for specific

frequency.

Can complicate submarine and mine acoustic
detection; bottom mines can be buried; rock increases
bottom scattering of mine-hunting sonar; increased

difficulty with magnetic detections.

METOC PARAMETER

WARFARE IMPACT

UNIQUE LITTORAL BIOLOGY: Dangerous marine
life (e.q., jelly fish, scorpion fish, salt water
crocodiles) may be present; other littoral-unique
biologics (e.g., shrimp, kelp beds) present; more
marine life present than in near-surface open ocean.

Possible RECON/SOF casualties due to dangerous
marine life; unique and louder ambient noise

signature and increased volume scattering may
confuse sonar operators; kelp beds can impede
spacial warfare and amphibious operations.

SHIPWRECKS: More shipwrecks occur near shore;
poor magnetic discrimination of metallic shipwreck
from bottomed submarine.

Hazard to navigation; increase in acoustic, optical
and magnetic detection false alarms; bottomed sub

can merge signature with shipwreck to escape
detection.

INTERNAL WAVES: Stratified water can be
perturbed by tidal or current flow over bathymetry
(e.g., sill, bar, constriction) imparting wave energy to
the water column; most noticeable as a periodic
(10-20 second) vertical change in thermocline depth
(as much as tens of meters); can be visible on the
surface but with much smaller vertical change.

Submerged craft can experience loss of depth
control; surface craft can experience higher and

more chaotic wave heights causing difficult station
keeping, UNREP, and aircraft recovery.

BIOLUMINESCENCE: Light produced when plankton
organisms are disturbed; no correlations with
weather or sea state; observed from surface to 35
feet; Arabian Sea has prolific activity; ship wake
observed visible for 6 n. mi.

Enhanced nighttime visual detectability of bow

waves and wakes of swimmers, periscopes, and
surfaced and submerged crafi.

SUBMARINE CANYON: Bathymetric features
identifiable on chart; turbidity currents and sound
focusing possible.

Can use to mask submerged approach from active
sonar; turbidity currents can sever cables and cause

submerged craft to lose control; passive acoustic
sensor in canyon can obtain long-range detection
but poor localization.

COASTAL UPWELLING: Certain coastal wind
conditions can raise deeper, colder, nutrient-rich
water to coastal shelf; causes mixing of water
masses; changes sound velocity profile; oceanic
temperature fronts form; increases biological
activity; reduced water clarity.

Fog and low stratus clouds may form; increased
surface ship traffic; submarine acoustic detection is
more difficult due to increased ambient noise

(biologics and boats), volume scattering, and
thermal variability; reduced performance for optical
detection systems for mines, subs, or conducting
special warfare operations.

high and low tide levels; extent determined by tidal
range and beach slope; trafficability may be
impaired due to biclogic growth and periodically wet
bottom composition; tidal heights affected by wind,
surf, and bathymetry.

Low tide may expose defensive obstructions placed
in intertidal zone; may strand amphibious craft
offshore and increase their exposure to enemy fire;
high tide may carry amphibious craft over obstacles;
intertidal zone may be difficult to cross due to
slippery rocks, mud, algae, or muck.

RIVER DISCHARGE: Fresh, and often colder, less
dense water entering salty, often warmer, more
dense water as a surface or subsurface plume,
eddy, or lens, density fronts form; sound velocity
profile is significantly changed; bottom sediment
changes drastically due to sediment load; sediment
and current flow increase.

Submarines and swimmer delivery vehicles may
require significant buoyancy compensation to
prevent grounding/surface broaching; underwater
acoustic or optical detection is difficult; increased
current flow will affect amphibious craft and
swimmer navigation.

REEFS, BARS & CHANNELS: Variable nearshore
bathymetry; bars and channels may change
seasonally or even more rapidly; reefs predominate
in tropical areas and are often unsurveyed; tidal
cycle modifies effect; rapid current flow in channeals.

Accurate, recent hydrographic survey may be
required to prevent groundings, locate strong
channel flow, and precisely determine tide for a

complex bottom region; affects approaches taken by
amphibious craft, swimmers, and torpedoes;
increases bottom scattering for active sonars.

SUB-BOTTOM STRUCTURE: Acoustic energy can
propagate through the solid earth below the ocean
bottom; more acoustic energy is available for this
propagation mode in shallow water.

Longer than axpected acoustic detectability is

possible; difficult to predict.

Contact the regional support center in your area.

Maval European Meteorology & Oceanography Center
Rota, Spain

MNaval Atlantic Meteorology & Oceanography Center

Norfolk, Virginia

Maval Pacific Meteorology & Oceanography Center
Pearl Harbor, Hawaii
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